It took more than 6 hours to collect all the data, which must include the outputs only form the continuous reactions given by free radicals because all the other chemical reactions always happen instantaneously and finish quickly at the beginning of experiments. After the experiments for the extended period of time, we still found strong power outputs. The directional loss is the geometrical effect between source and device as a function of distance and source shape. When two parallel discs with each radius of R s and
Therefore, the directional loss () can be estimated by 100 To observe the conversion efficiency of a Schottky diode without the surface plasmonic effect, we fabricated a flat Pt/TiO 2 Schottky diode and tested it under irradiation (same source)
in air. Figure S6 shows that the flat Pt/TiO 2 Schottky diode has maximum output power density of only 5.18 nW/cm 2 , which is much less than the absorbed power density (219.42 nW/cm 2 ) from beta radiation, when the distance between source and cell is 5 mm. This result indicates that the enhanced output power density of our radiolytic cell is attributed to the surface plasmon effect and free radicals. To understand the surface plasmon effect better on Pt/TiO 2 , we have further demonstrated the generation of hot carriers by surface plasmons, which are excited by using three different lasers, on Pt/TiO 2 structure. A 2-µm-thick titanium film was deposited on a glass substrate using an RF sputtering system, and an area of 1 cm 2 was patterned for an electrode. Then, the substrate was annealed in a convection oven at 450 C for 3 hours. A 50-nm-thick Pt film was deposited on the thermally oxidised Ti films using an RF sputtering system. A silver paint was applied on both Pt carriers generated by surface plasmons allows to effectively increase their transportation through the thin TiO 2 film because surface plasmon energy becomes higher than tunneling barrier of Pt/TiO 2 as photon energy increases 6, 7 . Therefore, beta radiation having higher energy than these lasers can produce sufficient surface plasmon energy to efficiently transport the hot carriers generated on Pt surface. 
Supplementary Movies:
An incidental e-beam illuminates the Pt surface vertically and passes through TiO 2 and SiO 2 layers, as clearly shown in movies S1a, 2a, and 3a. Although the electric field profiles show symmetry in movies S1a and S3a, the electric field profile shows asymmetry when e-beam illuminated the positions 2. In movies S1b, 2b, and 3b, the lateral profiles of the e-beam at positions 1-3 are shown as a function of time. The electric field profiles show symmetry in movies S1b and S3b, but the electric field profile on the edge of nanohole shows asymmetry (movie S2b).
